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Objectives. This study examined the association between a residential area’s socioeconomic status
(SES), race, and advanced-stage breast cancer in New York City.

Methods. The cross-sectional study design used breast cancer information for 37 921 cases diag-
nosed in New York City from 1986 to 1995. Residential education and income levels were based on the
1990 census and ascribed to each case by zip code.Associations between race, area SES, and advanced-
stage breast cancer stage, and the interaction between race and SES, were evaluated in bivariate and
multivariate analyses.

Results. After adjusting for age and year at diagnosis, living in areas with lower levels of education
and income increased the odds of presenting with advanced-stage breast cancer by 50% for Black
women and by 75% for White women. No significant qualitative interaction was present between area
SES and race.

Conclusions. This study confirmed independent racial and socioeconomic differences in the risk of
advanced-stage breast cancer in a large and diverse population.The results emphasize the need to im-
prove screening practices and clinical treatment in both high-risk populations and high-risk geographic
areas. (Am J Public Health. 2002;92:64–70)
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explain the racial differences in advanced
breast cancer. Studies that have examined this
possibility, however, found that only part of
the racial difference in breast cancer mortality
and stage distribution is a result of socioeco-
nomic differences.9,12,15,29

The persistence of racial differences after
SES is accounted for may be due to an inter-
active effect of race and SES. Several re-
searchers have shown the importance of ex-
amining the interactive effects of race and
SES on different health outcomes.25,28,30 Dis-
parate effects may be a result of the social el-
ements of racism. Positive effects of being at a
high socioeconomic level can be less pro-
nounced in the Black community.31 For exam-
ple, Black individuals often receive lower eco-
nomic return than White individuals for
attaining the same education. Another study
showed that racial differences in psychologic
distress were more pronounced at lower so-
cioeconomic levels.30 Thus, at different socio-
economic levels, racial differences may be
more or less pronounced or may differ in
varying degrees.

Two studies considered the interaction of
SES with race with regard to breast cancer
stage.12,32 Lannin et al.12 found no statistically

significant effect modification between race
and SES on predicting breast cancer stage.
The study, however, was limited to a rela-
tively small, nonurban population in eastern
North Carolina. Wells and Horm32 stratified
cases from 1978 to 1982 by race/ethncity
and SES indicators (income and education)
and found that greater Black–White differ-
ences in advanced stages were present in the
lower strata. Although the study was popula-
tion based, the data may not reflect the full
effect of mammography use, which peaked in
the late 1980s.33,34

We conducted a study of breast cancer
cases in New York City from 1986 to 1995 to
examine the associations between area SES,
race, and advanced-stage breast cancer and to
determine whether an interaction exists be-
tween the effects of a residential area’s SES
and race on advanced-stage breast cancer.

METHODS

Study Design
The design was a cross-sectional study of

women diagnosed with in situ or invasive
breast cancer (International Classification of
Diseases, 9th Revision, codes 174 and 2330)

Breast cancer is the second leading cause of
cancer death among women, with cancer
deaths in 1999 estimated at 43300.1 Al-
though evidence supports several risk factors
for breast cancer, these factors do not have
consistent effects on all groups of women2–4

and do not fully explain the high frequency of
breast cancer in women.1,5–7 Considering the
limited availability of primary preventive
measures, detecting breast cancer at an early
stage in the disease pathway is an effective
way to reduce morbidity and prevent mortal-
ity associated with breast cancer.5,8–10 To im-
prove early detection, it is essential to identify
risk factors associated with advanced stages
of the disease, which result in higher breast
cancer mortality rates.

Breast cancer mortality trends differ in
Black and White populations in the United
States. Overall, White women have higher
breast cancer incidence rates than do Black
women; however, Black women with breast
cancer have lower survival rates than do their
White counterparts.9,11–14

Much of the racial difference in survival
has been explained in terms of stage distribu-
tion, with Black women being diagnosed at
more advanced stages.9,12,15–19 According to
several studies, Black women consistently de-
velop larger primary tumors, experience a
higher rate of spread to axillary lymph nodes,
and have more distant metastatic disease than
do White women.9 This is consistent with
other findings that stage is a strong indicator
of prognosis.15,20 Five-year survival rates for
female breast cancer in the United States from
1989 to 1996 declined from 96% for local-
ized tumors to 77% for regional cancers and
to 21% for tumors with distant metastases.1

Evidence indicates that lower socioeco-
nomic status (SES) is associated with higher
rates of disease or death.21–25 Studies have
found that people with lower SES are more
likely to be given diagnoses of breast cancer
at an advanced stage.17,26 Given the strong as-
sociation between SES and race,27,28 SES may
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and reported to the New York State Cancer
Registry in New York City from 1986 to
1995. State law, extended to New York City
in 1973, requires the reporting of all resi-
dents’ cancer cases within 6 months of diag-
nosis.35 Most cases are reported by hospitals,
and some are reported by laboratories, physi-
cians, or ambulatory care centers.35 New
York State estimates find cancer reporting to
be 95% complete (P. Wolfgang, New York
State Cancer Registry, written communica-
tion, May 2000).

To be eligible for our analysis, individuals
had to be younger than 80 years and to have
race reported as “Black” or “White.” We ex-
cluded patients living in 7 zip code areas
(10018, 10031, 10032, 10033, 10034,
10040, 10452) with incomplete reporting of
stage and race to the Cancer Registry (15%
of the breast cancer cases were coded as un-
staged or of unknown race) and in 1 zip code
area (11371) with no census information.

Registry Data
As classified in other studies,15,17,18,27,32,36

stage categories from the Cancer Registry
were collapsed into the following categories:
in situ, local (tumor restricted to breast tissue),
regional (tumor with direct extension to adja-
cent tissue or direct extension to lymph
nodes), distant (metastasized to distant tissue
or lymph nodes), and unknown (unstaged).37

The race variable was directly obtained from
the Cancer Registry.

We examined the independent and poten-
tially confounding effects of age and year at di-
agnosis. Younger women (often categorized as
younger than 40 years) have lower survival
rates and higher rates of advanced-stage dis-
ease compared with older women.3,18,38,39

Moreover, certain years may have yielded
more favorable stage distributions for different
racial groups. Age was coded in the Cancer
Registry as a continuous variable, and we col-
lapsed it into 5 categories: <40, 40 to 49, 50
to 59, 60 to 69, and 70 to 79. Year at diagno-
sis was coded as such in the Cancer Registry.

Census Data
This study measured the effects of a geo-

graphic area’s SES rather than individual SES
levels. Area SES variables were based on the
1990 census and obtained from the Geolyt-
ics, Inc. CD-ROM.40 Area socioeconomic indi-

cators for income and education were as-
cribed to each case in the Cancer Registry
based on zip code (available for each case).
Various studies examining SES found that in-
come and education are the most appropriate
measures of SES.15,17,23,27,30,32,41 In this study,
median household income42 quintiles were
used to create 5 income categories: Q1
(<$22380), Q2 ($22380–$29249), Q3
($29250–$34189), Q4 ($34190–$41729),
and Q5 (≥$41730). Educational attainment
was based on the percentage of individuals
who were at least high school graduates.42

This variable was collapsed into 5 categories
based on quintiles of the distribution: Q1
(<59.7), Q2 (59.7–67.4), Q3 (67.5–73.5),
Q4 (73.6–81.0), and Q5 (≥81.1).

Statistical Analysis
Descriptive statistics were used to observe

the distribution of characteristics by race
and stage of disease. The χ2 test was used
to determine statistical significance for each
covariate.

In bivariate analyses, odds ratios (ORs)
were obtained with logistic regression for
each variable’s effect on advanced-stage dis-
ease. Advanced stage was defined as distant
stage rather than local or regional stages to
examine the most extreme outcome, the stage
with the most severe prognosis. In situ stage
was not considered in these analyses because
of some controversy as to its potential pro-
gression to invasive carcinoma,43 and conse-
quently it is often treated separately when
examining breast cancer stages.27,33,36 More-
over, the office of the New York State Cancer
Registry claims that in situ cases are probably
underreported (P. Wolfgang, New York State
Cancer Registry, e-mail communication, Sep-
tember 18, 2000). Cases with unknown stage
also were excluded. We considered the inter-
action of race and area SES by stratifying the
association between stage distribution and
area SES by race. For these analyses, only 3
levels of stage were used (excluding in situ
and unknown cases).

To ascertain which area socioeconomic in-
dicator was a stronger predictor of advanced
stage, a separate variable was used that com-
bines income and education information. This
variable contained 9 categories that were
composed of combinations of income and ed-

ucation levels (based on tertiles of each vari-
able). The crude odds ratios for each of these
categories and their effects on advanced stage
were determined based on logistic regression
analysis.

Multivariate analysis was used to examine
the independent effects of race and commu-
nity SES on advanced-stage breast cancer.
These logistic regression models did not in-
clude in situ and unknown stages of breast
cancer. Separate models for each race were
compared; 1 set used the same education
quintiles, and the other used race-specific quin-
tiles. The race-specific quintiles were as fol-
lows: Blacks, Q1 (<52.0), Q2 (52.0–59.8), Q3
(59.9–67.4), Q4 (67.5–72.0), and Q5 (≥72.1);
and Whites, Q1 (<62.5), Q2 (62.5–70.7), Q3
(70.8–76.1), Q4 (76.2–83.3), and Q5 (≥83.4).
The models were compared by race to deter-
mine whether the risk of advanced-stage dis-
ease in lower area socioeconomic levels differs
by race. Models including both races and an
interaction term for race and education were
considered as well. We also constructed mod-
els redefining advanced-stage disease as re-
gional and distant stages combined. SPSS, Ver-
sion 7.0 (SPSS Inc, Chicago, Ill), was used for
all the analyses.

RESULTS

Characteristics of the Population
In total, 37921 of the 48142 women

with diagnosed in situ or invasive breast can-
cer in New York City from 1986 to 1995
met our eligibility criteria. Table 1 shows se-
lected characteristics of the patients with
breast cancer. Age distribution was distinc-
tive in each racial group. Black patients
tended to present at younger ages compared
with White patients.

Stage distributions differed by race as well.
White patients had greater percentages of in
situ and local stages of disease. Black patients,
however, presented with higher percentages
of regional, distant, and unknown stages.

Area SES was associated with race; both
education and income levels showed similar
trends. Black patients were more likely than
White patients to live in areas with low in-
come and low education levels.

An association between area SES and stage
was observed (data not shown). With ascend-
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TABLE 1—Characteristics of 37921 Cases of Diagnosed Female Breast Cancer, by Race,
1986–1995

Blacka Whitea

n %* n %*

Cancer stage

In situ 534 6.4 2319 7.9

Local 3360 40.0 14 490 49.1

Regional 2513 29.9 7106 24.1

Distant 1120 13.3 3046 10.3

Unknown 864 10.3 2569 8.7

Age at diagnosis, y

<39 778 11.1 1555 6.3

40–49 1559 22.3 3999 16.2

50–59 1818 26.0 5111 20.7

60–69 1725 24.7 7117 28.9

70–79 1113 15.9 6860 27.8

Education

Low: Q1 (52.0)b 2436 34.8 2624 10.6

Q2 (62.8) 1403 20.1 4695 19.1

Q3 (70.9) 1806 25.8 5336 21.7

Q4 (77.1) 1152 16.5 5626 22.8

High: Q5 (89.7) 196 2.8 6361 25.8

Income, $

Low: Q1 (17 378)b 3060 43.8 2754 11.2

Q2 (26 528) 1163 16.6 4591 18.6

Q3 (31 230) 1327 19.0 5789 23.5

Q4 (37 251) 903 12.9 5208 21.1

High: Q5 (46 937) 540 7.7 6300 25.6

an = 24 642 for White cases and n = 6993 for Black cases, except for “stage” variable, for which in situ and unknown stages
are shown as well.
bNumbers indicate median values for each education and income quintile.
*χ2 tests for associations between each characteristic and race yielded P < .001.

Note. Quintiles of education are based on the
percentage of individuals with at least a high school
degree: Q1 (<59.7), Q2 (59.7–67.4), Q3 (67.5–73.5),
Q4 (73.6–81.0), and Q5 (≥81.1). Chi-square tests for
association and trend yielded P < .05.

FIGURE 1—Distribution of breast
cancer stages, by community-level
education quintiles, for White and
Black individuals.

ing income and education levels, the percent-
ages of local and in situ cancers increased.
The percentages of regional stage were less
consistent, however, showing an overall slight
decrease with ascending area SES levels. Fi-
nally, percentages of distant and unknown
stages decreased steadily with greater levels
of community income and education.

The analysis comparing area SES indica-
tors showed that although the community ed-
ucation and income variables were highly
correlated (Spearman rank correlation=0.88,
P<.001), education seemed the stronger fac-
tor when observing the association between
area SES and advanced-stage disease. Within
each education level, risk slightly decreased
with increasing income tertiles. However, a
greater decrease in risk occurred with increas-

ing education levels. Thus, education was
chosen as the area socioeconomic indicator
for the remaining analyses.

Bivariate Association of Population
Characteristics With Advanced-Stage
Breast Cancer

Odds ratios of distant-stage disease vs local
or regional stage, by race, community educa-
tion, and year, indicated mostly statistically
significant risks (except for age). The relative
odds of advanced-stage disease associated
with Black race compared with White race
was 1.35 (95% confidence interval [CI]=
1.26, 1.46). The relative odds of advanced-
stage presentation was 84% greater for indi-
viduals living in the lowest education quintile
compared with the highest quintile (OR=

1.84; 95% CI=1.65, 2.06) and decreased
steadily with ascending quintiles.

Finally, potential interactions between
community SES and race were initially ex-
plored by stratifying the associations be-
tween the 3 stages of interest (excluding in
situ and unknown stages) and area SES, by
race (Figure 1). Among the Black patients,
an overall downward trend was seen (with
the exception of the highest quintile) with re-
gard to distant-stage disease and increasing
levels of community education. The White
patients had a similar, but stronger, trend (P
for trend, Blacks= .015, Whites< .001).
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TABLE 2—Association of Area Socioeconomic Status and Advanced-Stage Breast Cancer

Multiple logistic regression models using the same quintiles of educationa

Education quintile Black (n = 6993) OR (95% CI) White (n = 24 642) OR (95% CI)

Low: Q1 1.01 (0.68, 1.48) 1.82 (1.59, 2.08)

Q2 0.93 (0.63, 1.39) 1.61 (1.44, 1.81)

Q3 0.96 (0.65, 1.42) 1.36 (1.21, 1.53)

Q4 0.67 (0.44, 1.01) 1.14 (1.02, 1.29)

High: Q5 1.00 (reference) 1.00 (reference)

P for trendb .006 <.001

Multiple logistic regression models using race-specific quintiles of educationa

Education quintile Black (n = 6993) OR (95% CI) White (n = 24 642) OR (95% CI)

Low: Q1 (47.8)c 1.50 (1.22, 1.85) (55.2)c 1.75 (1.55, 1.98)

Q2 (54.6) 1.38 (1.12, 1.70) (67.2) 1.48 (1.31, 1.67)

Q3 (62.0) 1.31 (1.06, 1.61) (72.2) 1.28 (1.13, 1.45)

Q4 (69.7) 1.44 (1.18, 1.76) (78.7) 1.01 (0.88, 1.15)

High: Q5 (76.7) 1.00 (reference) (90.0) 1.00 (reference)

P for trendb .001 <.001

Note. OR = odds ratio; CI = confidence interval.
aAll models were adjusted for age at diagnosis and year at diagnosis.
bP values were obtained by including the covariate in the model as an ordinal variable.
cNumbers indicate median values for each race-specific education and income quintile.

Multivariate Association of SES With
Advanced-Stage Breast Cancer

Table 2 shows a separate logistic regression
model for each race. These models included
31635 cases (6993 Blacks and 24642
Whites). The model for White cases showed
a strong independent risk of advanced-stage
disease associated with decreasing levels of
community education, adjusted for age and
year at diagnosis. Among Black cases, how-
ever, most associations were not statistically
significant, and the effects of community edu-
cation on advanced stage were greatly re-
duced or eliminated, if not reversed, for some
levels. Because of the few Black cases in the
highest education quintile, we examined an-
other set of models that used the lowest edu-
cation level as the reference (data not shown).
In these models, the results were similar, with
increasing protective effects found with in-
creasing community education levels among
White patients and little or no socioeconomic
effect among Black patients. The interaction
term for race and education was just barely
statistically significant when both races were
included in 1 model, with education as a con-
tinuous variable (P=.05). These models sug-
gest that an interaction does exist between

race and area SES, with area SES affecting
White, but not Black, women.

Another set of models was calculated with
race-specific quintiles to account for the distri-
bution differences with regard to education
level between Blacks and Whites (Table 2).
The odds ratios indicated significant risks as-
sociated with low community education levels
and advanced stage. Among Black patients,
the odds of presenting with distant-stage
breast cancer was 50% greater among people
living in the lowest education quintile com-
pared with the highest, and among White pa-
tients, the risk was 75% greater. Although the
overall trends were similar in both races, the
risks were slightly greater among White pa-
tients, and the gradient was clearer. No signifi-
cant interaction appeared to be present be-
tween area SES and race. The results of the
initial models presented in Table 2 seem to
have been a consequence of using education
categories that were based on the entire pop-
ulation (consisting mostly of White patients)
and not particularly relevant to the Black
patients.

With regard to the association of calendar
year at diagnosis and risk of advanced-stage
disease among Black patients, the relative

odds of presenting with advanced-stage
breast cancer showed no changing associa-
tion with each advancing calendar year.
Among White patients, however, each ad-
vancing calendar year was associated with a
steadily decreasing risk of advanced-stage
cancer (P for trend< .001).

These analyses were repeated with new
outcomes combining regional and distant
stage as advanced stage. The results were
similar, but the new models produced weaker
odds ratios. Models that used the same educa-
tion quintiles found a 50% greater risk for
those living at the lowest community educa-
tion level among Whites (OR=1.49; 95%
CI=1.36, 1.64) and almost no risk, or even a
slightly protective effect (nonsignificant),
among Blacks (OR=0.93; 95% CI=0.69,
1.25). The models that used race-specific
quintiles found a 55% greater risk among
Whites at the lowest community education
level (OR=1.55; 95% CI=1.43, 1.69) and a
20% greater risk among Blacks (OR=1.20;
95% CI=1.03, 1.39), with the risks decreas-
ing for both race groups with increasing com-
munity education levels.

DISCUSSION

This study, which used a large cancer reg-
istry for New York City, confirmed racial dif-
ferences in the risk of advanced-stage breast
cancer and an association between area SES
and advanced-stage disease in both Black and
White women. The data indicate that this lat-
ter trend—specifically, the association be-
tween community educational attainment and
advanced-stage breast cancer—is similar
among Black and White women.

Race is an arbitrary division of “visual
class,” a social categorization that was histori-
cally used to segregate and exploit various
groups of people28,44; scientific evidence has
shown that race is not a valid biological cate-
gory.28,45 Because the aim of this study was to
examine racial differences with regard to ad-
vanced-stage breast disease, it is important to
examine the underlying social factors that
may explain these differences.

A strong social factor, or group of factors,
is included in the term SES. Rather than in-
vestigate these factors on an individual level,
this study “contextualized” the disease by ex-
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amining the social framework that might af-
fect this relation with health.24 The literature
suggests that neighborhood or community so-
cioeconomic characteristics may have impor-
tant roles in affecting a person’s health, inde-
pendent of that person’s individual
SES.20,22,25,46–55 The premise is that neigh-
borhood units may capture much of the SES
as well as cultural and social issues affecting
individual health in a given community.50 For
example, poor education, high crime levels,
poor housing quality, limited access to infor-
mation and resources, and other structural re-
straints are characteristics of a poor commu-
nity,24,54 and these factors can be crucial
when measuring health inequality in society.

The effects of area SES on advanced-stage
breast cancer appeared in both Black and
White populations in this analysis. The ab-
sence of an effect among Blacks when the
same education quintiles were used is most
likely a result of the uneven distribution of
Black cases within those quintiles that were
constructed based on a majority of White in-
dividuals. It is thus often difficult to directly
compare Black and White populations be-
cause of the significantly smaller proportion
of Black patients. Use of race-specific educa-
tion quintiles showed similar effects of area
SES in both racial groups. Although no quali-
tative interaction (effect in a different direc-
tion) was present, the risks were slightly
greater and the gradient stronger among
White patients. This distinction may be a re-
sult of the slightly smaller ranges of educa-
tion categories that were created based on
the Black population.

New York City provides an ideal diverse
urban population to examine area SES and
race association with advanced-stage breast
cancer. First, it has numerous cases. Second,
a greater percentage of African American fe-
males live in New York City, compared with
the rest of the United States (30% of the
total female population and 12%, respec-
tively).40 The tendency toward late-stage dis-
ease is also particularly great among African
American women living in New York City,
compared with the rest of New York State56;
racial differences in stage distribution also
may be greater in New York City.18

The recent data used in this study are im-
portant with regard to population screening.

Although other studies examining stage dis-
tribution have shown a consistent trend
with regard to Black women presenting at
more advanced stages of the disease, the
past 15 years showed a trend of diagnoses
at earlier stages.9 It has been suggested that
this is because of an increase in mammogra-
phy use among Black women. Whereas
much of the literature examines trends in
previous years, mostly between the 1960s
and 1980s,16,17,27,29,36,48,57 recent data are
needed to inform policy.

Despite the study’s strengths, some of its
limitations deserve comment. First, report-
ing problems involving individuals at lower
area socioeconomic levels may exist. The
highest proportions of cancers with un-
known stage were reported among patients
living in areas with lower education and in-
come levels. That the highest percentages of
Black cases were found in those same lower
socioeconomic levels may have biased the
results of the analysis and could have led to
an underestimation of the area SES effect in
Blacks. Moreover, the 7 zip code areas with
incomplete reporting that were excluded
from the analyses were mostly low-SES
areas and contained a high proportion of
Black women (35%, compared with 22% in
the sample analyzed). The analyses were,
however, repeated including the cases from
the 7 zip codes, and the results were un-
changed.

Another potential reporting problem re-
lates to varying hospital practices. Hospitals
throughout New York City vary with regard to
methods of record abstraction; some hospitals
employ a certified tumor registrar, but in oth-
ers, health information management staff ab-
stract the information.35 Until 1995, some
hospitals sent electronic reports, and others
used paper forms.35 Varying procedures may
have thus led to some misclassification error.
A differential misclassification would occur,
however, only if racial distributions differed
by hospital. Hospitals in New York City differ
in the racial distribution of their patients. Of
the “voluntary-distressed” and public hospitals
in New York City, 86% hospitalize a majority
of Black patients, whereas 77% of the private
and voluntary hospitals hospitalize a majority
of White patients. (Data were obtained by
personal written communication with the

New York City Health and Hospital Corpora-
tion, Office of Corporate Planning and HIV
Services, on April 7, 1999. The information
is based on SPARCS data from the New York
State Department of Health. The analysis re-
ported does not include Jacobi Medical Cen-
ter, because Jacobi does not delineate race in
its reporting to the SPARCS bureau).

Second, the variables used in the analyses
may not have accurately or sufficiently de-
scribed the associations hypothesized in this
study. Specifically, the categories describing
racial groups may be problematic. The US
Census Bureau claims that most Hispanic in-
dividuals are included in the “White” race
category,58 but it is not clear to what extent
that applies in New York City. The Hispanic
cases could have caused a bias in the analy-
sis, because the literature suggests that His-
panic women experience increased breast
cancer mortality and more rapidly increasing
mortality rates than do non-Hispanic White
women59,60 and that Hispanic women re-
ceive screening less frequently than do non-
Hispanic women in general.34 If most His-
panic patients were included in the White
category, then the stage distribution differ-
ences between Black and White cases may
have been diluted. Furthermore, census un-
dercount is greater for African Americans
than for Whites28 and may have led to an
underrepresentation of the Black population.

Group-level socioeconomic variables tradi-
tionally have been associated with methodo-
logical problems. Many researchers have ad-
dressed the issue of ecologic fallacy in this
regard,50–53 and some have proposed that to
suggest appropriate interventions at a com-
munity level, it is important to rely on
community-level assessments to determine
need and efficacy.20,49,51,53 The group-level
variables that represent socioeconomic levels
of an area may be, however, confounded by
individual-level information. That is, a low-
SES area may confer risk because the individ-
uals that happen to be living in that area have
had little education or have low income levels
and not because of the area effects.54 Because
we were unable to obtain individual-level ed-
ucation or income information for each can-
cer case, this information can potentially
confound the group-level socioeconomic vari-
ables used in the analysis.
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This study has implications regarding
health policy that involve implementing and
promoting screening practices shown to ad-
vance early breast cancer detection and im-
prove survival rates.5,8–10,61,62 Racial and SES
differences in screening practices exist and
may explain our results. Studies show that
Black women are less likely than White
women to be screened or to present with
asymptomatic disease.10,63–66 In this study,
proportions of local and in situ cases, often in-
creasing as a result of increased mammogra-
phy use,67–69 were lowest among Black pa-
tients. Moreover, the multivariate analyses
showed decreasing risk of advanced-stage di-
agnosis with time only among White patients,
suggesting that the Black population has not
experienced the same increase in mammogra-
phy use as the White population.

This study also found that women living in
low-SES areas present with lower proportions
of in situ and local cancers and greater pro-
portions of advanced-stage cancer. Economi-
cally disadvantaged areas have been found to
use mammography screening less than wealth-
ier areas9,32,70 for a variety of practical and
cultural reasons and should be targets for fu-
ture intervention. More research must be
done, however, to ascertain whether these dif-
ferences can be attributed to mammography
use or mammography effectiveness.

In summary, this study found that decreas-
ing community SES is a significant predictor
of advanced-stage breast cancer, regardless of
race, age, and year at diagnosis. The area so-
cioeconomic risk factors are not all directly
related to income or educational levels and
can manifest themselves in other ways. These
potential manifestations include health care
access, use, and treatment53,71–73 and daily
behaviors such as dietary habits15 that can
lead to obesity, which has been shown to be
a potential risk factor for advanced-stage dis-
ease.74 A complex integration of all these fac-
tors appears to influence health.25,59,74

These results, and those of other studies,
have shown that racial differences in ad-
vanced-stage disease persist as well, regard-
less of SES9,12,14,15,29,57 or other factors such as
patient and system treatment delay and
health care access.59,64,75 However, these dif-
ferences can be partially explained by socially
mediated factors,6 such as cultural systems

and values,12 social networks,45 and racial dis-
crimination and segregation.28

To effectively close the racial and socioeco-
nomic gap with regard to advanced-stage
breast cancer and other cancers with similar
racial disparities in morbidity,76 a variety of
socioeconomic and racial issues must be ad-
dressed to improve screening practices and
clinical treatment and, eventually, lower
breast cancer mortality rates in these high-
risk groups.
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